Previous histochemical studies of neuroglia in multiple sclerosis (Friede, 1961) and in Creutzfeldt-Jakob disease (Friede, 1964) , investigated the relationship between the demyelination or tissue damage (status spongiosus) and enzyme alteration, and an attempt was made to demonstrate enzyme activities for DPN-diaphorase and succinic dehydrogenase. In this present paper we have studied the histochemical aspect in the spinal cord; especially, glial enzyme activities for cytochrome oxidase, DPN-dialphorase and succinic dehydrogenase in the spinal white matter affected by demyelination processes such as amyotrophic lateral sclerosis in human and experimental allergic encephalomyelitis in guinea pig. The lumbar segment of spinal cord of a 52-year old woman with progressive, typical amyotrophic lateral sclerosis approximately 3 years after onset of symptoms was obtained 6 hours after death. Cervical and lumbar segments of the spinal cord were obtained from a case of experimental allergic encephalomyelitis in guinea pia. The experimental allergic encephalomyelitis was produced in adult guinea pig by injecting intradermally into shoulder a fresh rabbit spinal cord homogenate containing adjuvant (Mycobacterium tuberculosis Aoyama B strain, paraffin-liquid and Arlacel A).
Cytochrome oxidase (Burstone, 1959 (Burstone, ,1960 , DPN-diaphorase ), glucose-6-phosphate dehydrogenase ) and succinic dehydrogenase (Nachlas et al. 1957) were demonstrated in fresh frozen section. On the other hand, the histological conventional stains for demyelination and inflammation in tissue were used with Sudan black B stain, Benda-Spielmeyer's stain and hematoxylin and eosin stain. Histochemical findings on the spinal cord of amyotrophic lateral sclerosis. From histological finding in the spinal cord of autopsied amyotrophic lateral sclerosis, widespread demyelination in the lateral corticospinal tract was demonstrated ( Fig.1) .
In the anterior gray column of spinal cord, succinic dehydrogenase activity was noted to be less than in the posterior and lateral gary column (Figs.2 and3) .
Most of the nerve cells in anterior gray column were observed to be slightly shrunken and a moderate loss of nerve cell and many amounts of lipopigment granules in the cytoplasm were noted.
Histochemical changes on the enzyme activity in the neuroglia cell and on 1. There was widespread loss of myelinated fiber, sudanophilic in nature.
This degenerated fiber showed great swelling in size and a disappearanee of the axoplasm of large myelinated fiber was noted (see Fig.1 ).
2. The anterior gray column was affected by a decrease in succinic dehydrogenase and a decrease in number of motor neurons (see Fig. 2 and 3 ). 3. Axonal enzyme activities of DPN-diaphorase and succinic dehydrogenase could not be found in the degenerated fiber. 4. In the region of demyelinated lateral cortico-spinal tract, there was visualized hypertrophic neuroglia with their characteristic intense enzyme reaction for DPN-diaphorase and succinic dehydrogease ( Fig. 5 and 6 ). 5. Localization of glucose-6-phosphate dehydrogenase was also found in the normal and hypertrophic neuroglia cell, but there was a slight or moderately positive reaction throughout the cytoplasm and their processes. Histochemical findings on the spinal cord of the experimental allergic encephalomyelitis of guinea pig. Histological changes in the demyelination associated with inflammation were identical to the other area in spinal white matter.
Lymphocytes, histiocytes and other cellular infiltrations were found around a blood vessels and beneath the pia mater (Fig.7) . In most cases, the demyelination associated with inflammation was seen widespread in the posterior funiculus and less in portions of lateral and anterior funiculus (Fig.8) .
The enzyme alteration of neuroglia cell in the demyelinated area was particularly striking ; there was an increase in glial glucose-6-phosphate dehydrogenase and DPN-diaphorase accompanied with hypertrtophy and extensive branching in glial processes (Fig.9 to 12 ). DPN-diaphorase and succinic dehydrogenase in the normal and hypertrophic neuroglia in the demyelinated with matter showed less intensely positive reaction than glucose-6-phosphate dehydrogenase activity. Unfortunately, the localization of cytochrome oxidase and their enzyme alteration in the neuroglia cell could not definitely be visualized.
From these findings, we submit that the neuroglial enzyme of glucose-6-phosphate dehydrogenase may play an important role in metabolism of nerve fiber. Moreover, in human neuroglia cell, DPN-diaphorase may be more important than glucose-6-phospate dehydrogenase.
